The goal of this study is to evaluate the importance of skewness in investor utility when predicting stock market return by financial ratio variable. We use the daily time series of four major stock market indices of Shanghai Stock Exchanges and Shenzhen Stock Exchanges. We find evidence of predictability of price-to-earnings ratio and price-to-book ratio on the market returns. Using the evidence of predictability, we find evidence that including skewness leads higher utility. The comparison among different ways to calculate the skewness indicate the calculation method mostly used in popular statistical software may lead to the highest utility.
Introduction
As the two stock markets in Mainland China, the Shanghai Stock Exchange Stock return predictability is one of the popular parts of the asset pricing studies. Using financial ratios to predict returns has attracted much attention. Some studies have attempted to use different ratios to predict stock returns (Campbell and Shiller, 1988a [1] ; Campbell and Shiller, 1988b [2] ; Fama and French, 1988 [3]; Kothari and Shanken, 1997 [4] ; Lamont, 1998 [5] ; Lewellen, 2004 [6] ;
Campbell and Yogo, 2006 [7] ; Chen, 2009 [8] ; Westerlund and Narayan, 2012 [9] ; Westerlund and Narayan, 2015b [10] ). Most of them find strong evidence that the dividend yield, the price-to-earnings and the price-to-book have stock returns predictability. Some follow-up studies, which find evidence of stock return predictability, attempt to understand the economic significance of such predictability. The most common way to evaluate the economic significance is by a mean-variance utility function, which only takes account of the first (mean) and second (variance) moments of stock returns. Utility function is based on the utility theory, which is the cornerstone for explaining economic choices under risk and for understanding pricing in the asset market.
Whether the higher moments of the rates of return distribution should be neglected or not has been argued in many empirical as well as theoretical articles. Most of them suggest that the higher moment should not be neglected unless the rates of return distribution are believed to be normal. However, there is sufficient evidence to reject the belief that the rates of return are normally distributed (Ibbotson, 1975 [11] ; Prakash, de Boyrie, and Moncarz, 2000 [12] ). Including higher moments seems reasonable.
Higher moment may be neglected if the utility function is assumed to quadratic. Some studies have found that this assumption of quadratic utility function is only appropriate for relatively low rates of return (Tobin, 1958 [13] ; Pratt, 1964 [14] ). It seems that including the third (skewness) moment is necessary when constructing the utility function. After the consideration of skewness, the utility function becomes three-dimensional and will be a function of required expected rates of return, variance, and skewness. Arditti (1967) shows that investors preferred the positively skewed rates of return distribution, which is consistent with the opinion of downsizing absolute risk aversion [15] . One of the explanations of the preference of positive skewness is the decrease in the probability of large negative rates of return. The primary goal of this study is to examine the importance of including skewness in evaluating the economic significance of the prediction ability of the financial ratio to Chinese stock market returns. We extend the literature by focusing on evaluating different measures of skewness.
The remainder of the paper is organized as follows. A brief literature review of including skewness in decision making is provided in Section 2. In Section 3, we describe the data, discuss the predictive regression model and present the preliminary results. In Section 4, we present the research methodologies employed.
Section 5 discusses the main results. The conclusion and suggestion for future research are summarized in the last section, Section 6.
Previous Literature
The importance of skewness in financial economics research is documented in literatures. Some studies have studied the usefulness of including skewness in the determination of utility function, construction of portfolio evaluation model, and formulation of goal programming since Arditti (1967) find that the investors prefer the positively skewed rates of return distribution [15] . Following this study, Kraus and Litzenberger (1976) also find the investors' preference for positive skewness and suggest that the Sharpe-Lintner CAPM model should be extended to include systematic skewness [16] . On the basis of the last study, Prakash and Bear (1986) develops a method of incorporating skewness into a composite performance measure which has the desirable property than Treynor's reward-to-volatility measure which is in the absence of skewness [17] . Stephens and Proffitt (1991) extend the work to develop a generalized performance evaluation model which allows for multiple moments of utility and find that higher moments especially skewness has significant impact on the performance rankings of internationally diversified mutual funds [18] . Lai (1991) [19] , Chunhachinda, Dandapanib, Hamidb, Prakash (1997) [20] and Prakash, Chang, Pactwa (2003) [21] explore the portfolio selection with skewness by formulating a goal programming that provides a set of weights for an optimum investment portfolio which satisfy some competing objectives that maximizes both the expected returns and positive skewness, and simultaneously minimize the risk (variance).
These studies find evidences that when incorporating skewness into an investor's portfolio decision may cause a major change in the construction of the optimal portfolio. Bhattacharya (2003) find that in a Taylor's series expansion of expected utility function of wealth the coefficients of the second moment term is always zero, which implies the portfolio decision s are taken in the mean-skewness space rather than the mean-variance space [22] . This utility function developed by this study which includes skewness in the functional form indicates the investors are risk averse for wealth levels below their current wealth and they are risk seeker for wealth levels above their current wealth.
Some studies may find evidences that under departure from normality, including skewness (third-moment) or even kurtosis (fourth-moment) may improve the portfolio allocation optimization and increase the economic utility of the optimized portfolio. Patton (2004) 
Data and Preliminary Results

Data
The data set consists of daily time series data of four major market indices in 
Predictive Regression Model and Preliminary Results
The predictive regression model are extensively used to test whether the past stock returns or prices, financial ratios, market indices, and other macroeconomic variables may be employed to forecast the stock returns or prices. The starting point in the following system of equations:
where t SR is the stock market return in day t, t FR is the value of predictive variable which is the hypothesized financial ratios included in this study in day t, both t ε and t ν are the error terms. In our case, t FR is either price-to-book ratio, or price-to-earnings ratio. The null hypothesis of no predictability, i.e. 0 β = in Equation (1) may be tested against the alternative hypothesis 0 β > . Equation (2) indicates the predictive variable is assumed to follow a AR (1) process in which 1 ρ < . Following previous studies, we may assume the correlation between t ε and t ν are negative.
This system of equations may be run simply by Ordinary Least Squares (OLS) estimation. However, Westerlund and Narayan (2012) raise the arguments that ε and t ν will make t ε correlated with t FR in the predictive regression. It violates one of the assumptions of OLS which requires independence at all lags; the possibility of endogeneity in t FR will make the OLS estimator of β no longer unbiased.
• Finance literatures of financial ratio predictors always show evidence of persistency in the financial ratio variables. The effect of persistency of t FR will aggravate the OLS bias.
• OLS estimator is inefficient in the presence of heteroskedasticity. Financial data, especially high frequency data, is generally found to be heteroskedastic.
Westerlund and Narayan (2015a) find evidence that when accounting for Autoregressive Conditional Heteroskedasticity (ARCH), there are significant efficiency gains in the estimators [26] . Table 1 presents the results of preliminary study on the market returns and 
Biased-Adjusted Predictive Regression Model
Because of the possibility of having biased and inefficient OLS estimators, Lewellen (2004) propose a bias-adjusted estimator to handle the unbiasedness issue [6] . The idea behind is to make Equation (1) 
Even though ρ is unknown, Lewellen (2004) proposes that we can put a lower bound on it by assuming that 1 ρ ≈ [6] . Simulation results show that To test whether the selected financial ratio variables price-to-earnings ratio (PE) and price-to-book ratio (PB) may be used to predict the market returns, the null hypothesis of no predictability ( 0 β = ) in Equations (1) Our finding finds that PE may predict market returns more successfully than PB.
PB becomes significant only when we apply FGLS estimators but PE is significant across the models applying different estimators. However, the consensus in the literatures is that PB predicts market return more successfully. This discrepancy may imply the Chinese stock market investors are more sensitive on the changes in the average price-to-earnings ratio of the stock market.
Research Methodologies
Utility Function
After we have used the predictive regression model to make forecast of the stock market returns, the investor's utility of the forecasts may be estimated by utility Levy and Markowitz (1979) [27] ; Hlawitschka (1994) [28] ].
Following Scott and Horvath (1980) [29] and Mitton and Vorkink (2007) [25] , the utility function accounting for the third-moment (skewness) is referred to as "Lotto Investor" Utility Function which takes the following forms: 
Measure of Skewness
Since Pearson (1895) proposed a statistic to measure the skewness, statisticians have studied extensively the properties, utilities and limitations of various statistics of skewness for a century [30] . Statisticians discuss skewness in terms of the second (m 2 ) and third (m 3 ) moments around the mean, which are computed by ( ) 
where X S is the sample standard deviation of X. SK 2 may take an alternative form which includes an adjustment for sample size approaches unity as n increases:
Jones and Gill (1998) compare the bias and mean squared error (MSE) of different measure of skewness and find that SK 2 performs better than SK 1 . SK 2 has smaller MSE in samples if they are chosen from a skewed population [31] . Finally, few people are aware of the formula of computing skewness coefficient which is used in one econometric package, EViews, since it is buried within the help files. It includes an estimator for the standard deviation that is based on the biased estimator for the variance 1
All the skewness mentioned above are the measures used in statistical software. However, there is one forgotten measure of skewness in older mathematical statistics textbook (Yule and Kendall, 1950 [32] ; Clark and Schkade, 1974 [33] ). This measure directly compares the mean and median as follow:
This statistic is consistent with the way we like to talk about skewness, easy to compute and interpret, and only requires three statistics (mean, median, and standard deviation).
Main Results
The results of the difference between the investors' utility obtained from different utility functions are presented in Table 4 and Table 5 . Table 4 mainly presents the comparison results between the utility obtained by including skewness (Equation (5)) and that excluding skewness (Equation (4)). The results are (5)) and that from the utility function excluding the skewness (Equation (4)). 2) Column 2 indicates the estimator being used in the predictive regression model, conventional ordinary least squares estimator (OLS), adjusted ordinary least squares estimator (AOLS) proposed in Lewellen (2004) , and flexible generalized least squares estimator (FGLS) suggested in Westerlund and Narayan (2015a). 3) Column 3 indicates the predictor being used in the predictive regression model. 4) Columns 4 to 7 indicate the difference between the investors' utility obtained from the utility function including skewness and that excluding skewness. SK 1 is the Fisher-Pearson coefficient of skewness (Equation (6)), SK 2 is the adjusted Fisher-Pearson standardized moment coefficient (Equation (8)), SK 3 is the skewness coefficient used in EViews (Equation (9)), and SK 4 is the skewness coefficient previously used in some older mathematical textbooks (Equation (10)). 5) Positive difference implies that if we let skewness come into play in preference, it will be preferred to these utility functions without a skewness measure.
quite united that including skewness in the utility function may provide a positive gain in utility across different time series and different estimator, which suggest that skewness is an important factor in maximizing investor utility and must be considered when evaluating the investor's utility.
We may also notice that the predictor price-to-book ratio (PB) may generally Lewellen (2004) , and flexible generalized least squares (FGLS) estimator suggested in Westerlund and Narayan (2015a). 3) Column 3 indicates the predictor being used in the predictive regression model. 4) Columns 4 to 9 indicate the difference between the utility function including different measures of skewness. SK 1 is the Fisher-Pearson coefficient of skewness (Equation (6)), SK 2 is the adjusted Fisher-Pearson standardized moment coefficient (Equation (8)), SK 3 is the skewness coefficient used in EViews (Equation (9)), and SK 4 is the skewness coefficient previously used in some older mathematical textbooks. 5) Positive difference implies that if we let skewness come into play in preference, it will be preferred to these utility functions without a skewness measure.
offer the investors higher utility gain from a skewness-based utility function although PB has less predictive utility than another predictor, price-to-earnings ratio (PE).
The main purpose of this study is to compare the skewness calculated differently since there is no single way to measure the skewness. The difference in utility allows us to measure the relevance of skewness for investors. 
Conclusions
Study on stock return predictability and its economic significance are popular in the recent years. The common way to measure the economic significance is to calculate the investor's utility by utility function. The major focus in this study is to argue whether the third moment added to the mean-variance utility function may provide higher utility to the investors. If so, we have to develop a mean-variance-skewness utility function to measure the investor's utility.
Using the time series daily data of four major stock market indices of China stock markets (Shanghai Stock Exchanges and Shenzhen Stock Exchanges), we find evidence that the price-to-earnings ratio (PE) may provide a better predictive ability than the other financial ratio variable price-to-book ratio (PB). Since the time series are diagnosed to be persistent, endogenous, and having heteroskedastic characteristics, flexible generalized least squares estimator (FGLS) are expected to provide unbiased and efficient estimator than the conventional OLS. We find strong evidence to support that FGLS performs better in forecasting. We then test for economic significance by evaluating the investor's utility.
We find that economic significance of stock market predictability may benefit from using a utility function that including skewness factor in addition to the expected return forecasts and the variance of the return forecasts. The contribution of our study to the literature is the comparison of different skewness definitions since there is no single way to compute the skewness coefficient. We find the adjusted Fisher-Pearson skewness coefficient which is utilized by most popular statistical software packages may provide the highest investor's utility gain than the other three definitions: one was used in older version of statistical package, one is used by a popular econometric package, and one is almost forgotten.
This study is an empirical study on the comparison of different calculations of skewness factor. Future studies could consider evaluating the economic significance of the stock return predictability by including the fourth moment, kurtosis, in the investor's utility function. There are extensive studies done to find the investment returns are mostly platykurtic or leptokurtic. A leptokurtic return distribution tells the investors that risk is coming mostly from outlier events, something that conservative investors may not be very comfortable with. However, other investors may have an appetite for extreme event risk and are looking for such a distribution.
